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54) MANUFACTURING METHOD FOR ACOUSTIC WAVE ELEMENT 

57)Abstract: 

} ROBLEM TO BE SOLVED: To provide a manufacturing method for an acoustic wave element in 
/hich an internal stress of a thin film is reduced without a side effect of increasing a loss of BAW 
bulk acoustic wave). 

iOLUTION: A piezoelectric thin film 104 is splrtted into a plurality of regions to relax the internal 

Stress. An air bridge 1 06 can easily be formed by using a thin film sacrifice layer 601 as a method 

-f easily realizing the split structure. Further, the length of the air bridge 106 is decreased 

esulting in decreasing parasitic resistance and parasitic inductance. »JgfVr 




i GAL STATUS 

Date of request for examination] 

Date of sending the examiner's decision of rejection] 

Kind of final disposal of application other than the examiner's decision of 
ejection or application converted registration] 

Date of final disposal for application] 

3 atent number] 

Date of registration] 

dumber of appeal against examiner's decision of rejection] 

Date of requesting appeal against examiner's decision of rejection] 

Date of extinction of right] 



BEST AVAILABLE COPY 



-? 



a9>B*BMfflFff (JP) (12) £r H i^F |f (A) <n>»tMHH&»#** 

#^2003-17964 
(P2003-17964A) 



(43)&H B ¥^15^ 1 n 17H (2003. 1. 17) 



(51)IntCl. T 




FI f-V3-r(##) 


H0 3H 3/02 




H 0 3 H 3/02 B 5 J 1 0 8 


H 0 1 L 41/18 




9/17 F 


41/22 




H0 1L 41/22 Z 


H 0 3 H 9/17 




41/18 1 0 1 Z 






sbe»* mwrnomo ol (^ 8 h) 


(21)tBH## 


&K2001 - 202903C P2001 -202903) 


(71)ffliaA 000005108 








(22) mas 


^13^7^4 0(2001.7.4) 


























(74)f$SA 100075096 












F^-A(##) 5J108 BB07 BB08 CC04 EE03 FF05 






KK01 MM11 



(54) mmm^smm 



(57) mm: 



tM9&M) smtmrni o 4%m«mwic&mrz 
tc. x7^jj>ioe*)i<«cim. ^£is 




m*m n 'pu < t *> i o©¥®*^o»«±{c^ 

> ifmi~c®3k ^mttm 2 cxmmzmm? zxmt . 

Sfl2©ffittBKiaPS|5£ia!W£X!I4 > HPSB£!9:W/c 10 

4. ^■^^©^tKKjraxt-^xsi. se^@*^f 
«m 4 -r z®\$L®m*<DWimi3&. 

Sftfc. 4>& < 4 1 -o©¥®£}$-3!& l <DW&M<D. 
±lB¥M±Ct t Jim<**€.^STSI5mffi*ltSTSXg 
4. T»«*±KEE*#**«*-4:i:«£. EE«#Lbfc 

«©^Klrax£ftfcEii<*fcJ;trF^ii©_Bt, mi 

vm&°jmj:m2<Dm.®mzwm-?z>jmt. m2©« 
iiijiitc^m^tcjcsffiisa^ifts-rixgi. sum 

> ^^ttfc «t o rut**-*- siss^t* c & =&m<t-r -s 
[»#jh3 ] wtem 1 &j:o's&2 ©«;&iai4 &tc-Bt 30 

2 Btt©M&OT<DWt#&. 

[aws®4 ] iitrffijjt 1 *s«fcjy«» 2 <Dm®m&?- v ^x r 
s ft s c 4 *^m4 #m 3 iatg©i*tts^ 

[SfcJSl 5 ] JJBEMmWtT* 5^A^L<»I 

[M#H 6 ] ±8B» 1 *s J: tF±ffl«ff#. * 'J ^> . 40 

te<fct^> y 3><Dt,>rft*p l -3fcLh*£tf c 4£1$«44 
•raw** i fcio'W*B2ia*&©5ltt&«^©i3Bi:fr 

Su 

[W#*7 ] TSBH®. ffmf**5ct^±a5m@©«S 
TSBUffi. BEStt. ±gP«@©)H-Ctfftft. *po& 
J: c;E*flt©ftlIiS4***l» C 4 
4TSW!#>I 1 ro©Wtt^?©St&ft£. 

@. EEm^©JW-ctfftft. A>-o&tplcmmtoJ:VE.mW so 



4#H 2003-17964 
2 

©flniig^g &n e 4 4-r 2 tats© 

*«fc^jRsn4ci*»«t"i-ai««]HiiBtt®»tt 
i£S^©l3;fe£&. 

Cft*^ i o ] £E*fls*a»©««tc««-r*i«%d 

*. fr^ffi«Ui^tfc©BES{*&jg«-r* C 4 4 

r *>m*m 2 tEig©5¥tt?g^©$^^. 

[A9!«!>INIftlWl] 
[0 00 1 ] 

Co 00 2] 

im*<D&m ifijp. a^«s^PHs^4*©^sw*a 

m©#Stcm>. ifc 1 0 0 MH z *>6ifcG H z ©w^ie 
-C*ijmT^7^;V^ j f>^||©^^it^:l/T^.5o W 

1 0 0 0 3 j svi££%?® 5 % . ES(*©rtau*e» -r 

SWttK (^VU^pittiS, BAW) £=PJffl-r-5>fc©t*B 

Wit«. 199 9. 7-f hy^JM-, 

£>9 0 6H(1999 IEEE Ultrasonics SymposiumProc 
eedinqs pp. 895-906) ica^^ftT l/i^> «t 5 K, 

»©?sjg*^iss®r^ji*. ^s^stcw^jgm# 

■rttto*. BAWf s >'W^4«Mmfl ! 3<cm^%ts^e { j^ 
WBKcscjft-rsfiar**. nsi*rt©BAw«)E^i* 

^<®^$ft^„ c©t4S4fl|c^c4«:j:») > BAW 

WJB»9«a»4UT*ll-r4C436J«c3ft 

[0 00 4] JE«ft«C«. SMbTJUSX^A (A 1 N) 
*»BWfcffi«B (ZnO) . ?f>fX|-ci>?^A (S r 
T i O s ) . >KIS (PbTiO, ) . *£>K^ 
Jb3 >^ifi (PbZr,Ti,-,0 3 )^c £JVffiC»6 
ft-5. #{C. AlNiffiHteBAWf^xiJ, 200 

17-/ h y^U-T-. T-f 'IX'IX • 
^-f^iX h • *y • f^^x^jI/^-yK-X, Bl 2 0 
H*i<fcL^ 1 2 11 (2001 IEEE ISSCC Digest of T 
echnical Papers pp.120-121) CC^^6ft"Ct,» -5 J; 5 

[0 00 5] Cfte.©E«f*"C^l 0 0MHz*«6^tG 
H z -CFV1-C&&B AWf^W X%fjJS-T5A:«?){Ctt. 
Em(*WM^ 1 ~2 Mm«T©flt3«C-r4ifi»***. 



3 

[0006] Jfc, BAWfA-f^*7 jfrZtb-cm 

BAW?rEESttF , g{c^J:<HDiiif)-5^*i*-5 < , ^ 
©/ctf>K. ffim*£mg*>?>&£BAWtB«l^£. ffc© 

3^iit/t, WU£WO9 9/37 0 2 3-*|. WO 9 
8/5 2 2 3 5-*f. #P82 0 0 0-2 8 6 6 6 9#. PJ 10 
244030§, IU244029^ I5J209063 

1 1 -2 84480. JfeBtiNK&S 5876 
2 (558 73 1 5 3-^. ISI6 0 6 0 8 1 8-5f. ID 
57 1 49 1 mttt'tfi&Z. 
[0007] 

SMtCfrfcfco. BAWfv^*«1£t6fa_h©;ta£>K:^lii 20 

^#^nc^;*ft?cifjiKT5©;*5M£iA>#. c© 

c^^.*j*So wmi-omite. mn&<DE.n<ffl±<D 
-&t. wmi-<D®M. a* Kanakas r* 

2 0#, 030321-30341 (1 999) (Appl 
iedPhysics Letter Vbl.74, No. 20 pp. 3032-3034(19 
99)) 6 ftT I, 

[0008] cn6©pflgi*^-r^,/c*(c«. «jg© 30 

rt^)&;fr£^;*tf WO 9 8/5223 

5#(Cj£^6ttfc:fr&tt^©&Jfc0!|© 1 o-C&&„ C<D 
WCt*. Sf1IttM£Mfat©rtmS;b£f$o??]i£Tfl!! 

icr£C£k:<fcD. ^fl#«Eig©i^j&;t>£ii£*oi,T(<> 

ttmcte B A WODa^^i©^^ £ £ l> -5 SflftW* 

[ 0 0 0 9 ] #&HJ3©gWW:. ±iEfflig?rj}?&U BA 
W<D«^*ilt^-r^i(,^/cgiJfPffl?:#tor{C. »JH© 

[0010] 

s. 3 6fc. x7^; ^y^fp^-rsx^tc. sig©« 

BAWmia^^*{C«^-r-S«iii, x 
7^!/? ^fcisj-is-ema-r £ c £ tc «fc 9 . ±KBW 

[0011] 50 



^2003- 1 7 9 64 
4 

[^©nj6©0^] ^rnmm 1 ©mseii*. 12 1~ 

05£fl3t,>TiB9J-rS. 01tt. #^©01 ©HJS09 

*•*>. 1 0 lXtt^BSU 0 2*«W6*i. TSBH® 

1 0 3, JEHttifJll 0 4. XSPHfiSl 0 5*>6fc.5!g 
Wf*±IBffl8l 1 0 2±«:{4g-r?,J:^(c^3n-ri» 

TSBH® 1 0 3 (D-U*^m, 1 0 2©$t-£r32ft;* 

timm 0 1 <ts^3tiri,»-5. -sks 

#ifKl0 4«. 2o©^{c^f0§ti. S^CD^i 

BEn&itJS 1 0 4 &#sju s^©^o±su 

m@l 0 5S©^17^'J *^1 oe^f^cifc 

[0012] H27iP6S4«*||JS^|CDS?3S^a(D. # 

[0013]*f. ->'j3>')x^j!pf,iiSiil0 1 
W4. C <DftlXm&miC&M*<DT<D%.m 102ift5 

sp^r^s. 5Xk, s i o 2 mmzmmhfcmm 1 0 1 

±JC. CVDi£fc:<fc-?TS i 3 N, MR 2 0 i^mfc? 
Si, N, mm2 0 1 «. «KBMIWSJ:5K:fMt 

-TS/cfibS i 3 N« fi201 BiaStLroftK * 
(C, Si, N, fltffi2 0 l±«CCVDffi«Cj:-aTS i O 

2 frhuzwtmz 0 2*itaufc^. s i , n 4 mm 
20 l&miu-rzfewmmxzft'} 02 a) . 

[0014]CCt. ±ettB*2 0 2«. 3fttiffi«^ 

^tt -f x ? ?>^{c J: -o-cmi&t&ftttn-V&tUt 
<Sf%ffll»r*>«fcl>. S i O z tt7?it**M (HF) * 

m&Btifr z&witmAL lxhk). m%m 202 <duu 
[0015] mjenc&-ox*m<ti,it0ffiK., *y ^ 

> (Mo ) *>6&*TSB«@1 0 3. A 1 NfrbttZEE 

m#mm 1 0 4 . m o *>p>^-5±gisse 1 0 5 wsaet 
z> (02b) o zt\h<o&mu. m-xx>*v2vy#m 

^>yffi<cj:r>.r»fffi©mtt{cjipx-r4 (03 a) . 
[0016] ±K#Ji©li3ttEE«fl*F-*tfffi-r*ja 
»»JCJ:oT*3er4. TS|5^©1 0 3. ±g|5^©l 0 
5*sJ:tfJE*& 1 0 4©JnXJK^*j«fcCfffi»«. Em 
©ttff «fc tf-f > fcf - * > * U*C JMC J: -a T 

«se*«. */c. T»«« 1 0 3 »3a8«rT-*a* «C«* 



5 

[0017] r&rnm i o 3 £flni (03 b ) bfc&. 

CVDfttCi^tS i 0 2 frbteZmWSG 0 1 

?Z (03 c). ±iE«tfeJ16 0 1B ( 01 K,tI/cx 

t7v v ztmm i o 6 £Tass© i o 3*>e>#gt-r*fc 
ao*>©-c*5. «!aa6 o i im&mmi-omvffiQ. 

±v*i/#K&^xmttmztfm-c&n\m*:m^-c io 

4><fcC>. U*>U «^2 0 2©^4|5tf£©llE&*> 

6. SiO z TMtSCi^Sitl,^ 
[0018] «it4J16 0 1 &ca>£* f-*-;U£Pj§P 
(03d) Ufc&. Mo«L (i4a) . XfBMo 

m*ffij£<DBW l cMJ: itxT^'j o 6 *^-r 

-5 (04 b ) . xy:/»; ?yio 6©ttHtt. *g©*§ 

[00 19]-eofl, HF*^feU<«HF^K^<b 
7 vitT>*~yj* (NH, F) *?§j«©il£« (jgl£ 

boe) *m^xmwa2 o 2fc<fct>*60 i %-jsut 20 
i&*-r& (S4 c) . 

[ 0 0 2 0 ] 0 5 «. ^USttaiTffll^t* h V* £>© U 

0 2 ^tSvX * 1 1 1 . TSP^S 1 0 3 *ffifc? 

112. KHftitMl 0 4teJ:0*i:8{Sm@l 0 
5©M^f5v^i' 113. «tti!6 0 l©|gp 
SP^Sf^vXi'l 14. I7^'J v V>1 0 6©)&K 
^^•rSv^i/l 15©, *&5«®©* hv*?£ 

ssrtisaa-r^r©^ hvx^©u-rr 

■5 h*MtariKl/T*-5„ 30 
[0 02 1 ] #HiS0!!©J: 5(c. Sitt&S&^JlSiiH^ 

2 o©««k:4mw i/ . &&m<Dwm*'b2 < ? s c 4 tc 

<fco-C, EEStt«jg|©rtm&fcJ:SfiBI^©^£«l& 
•St4*i-?££. §im^t5iT^y ^106 
©J^ftlEifSU*. »tt»3R^©»^KSt»flF*-f>y^ 
*>*4&S/c&. T£/cW§<-r£©#5g*tA\, * 
HJfiMJS i O z IMir^'J 1 0 6fif/j£©/c#> 
(Di%16 0 1 i-r-SCitC^O. i7^'J?i?106 

©« s &m < r -s c 4 # -s *#itit i . 

[0 02 2 ] #fgBJ©|&2 <D-0mm*. 06-010% 40 

JEmi*«S 1 0 4*1. 2o©MisStt#m3ftTt>.5'£«: 
BUlBlfl 1 ©HJfgf!l-C^t/c?i14^^4l§IilT*?, 0 
*H«feCT©1tii«iT^y v ^£±§1511® 1 0 5 4-* 

[0023] 07*>609 «*^JSW©SiJS^ffi©. & 
Xgtcte w £3¥ t4$gt^©llTffl£^ 0 . 

[0024] $"T. S/»;3>->*^*W4lfil0 1 50 



i|#Pg 2003-17964 
6 

K % F5 4x??>^ffi«ffll>TB%©*»3©ft«R 
». S i 3 N 4 M&2 OliSiO, *>6^-5^tt)12 

0 2 *«»Lfcffc Si,N, *IS2 0 1 *s«Hjr*S 
TWaftnUfefrfc^ (07a). M o *>6 

10 3. A 1 N*»e>&SES#?5lg 1 0 4 «JBfi9tr 3 4 
C3£Tttf?U©H!t0!l4|iH£T?&£ (07 b) . 
[0025] #^8609*1® 1 OjakM&H&SjAi*. EE 

nf**M i o 4 *jj;^TSi5mfii i o 3 zm&omRtcm 

Ilfei (08 a~b> . ±SBH@1 0 5 *im?Z>m 

icm2<Dm®mG o 1 £*tt»-r s*t$>-& (08 c) . 

[0026] »2©i«160 1 *Bf3e©JI5tt«:JniO 

fc« (08 d) . ±ummios*wmu (09 a) . 

XSPH© 1 0 5 43f5t©ftt(Cj|Ilfcg{ (09 b) . 

mtme o i*$j:tf2 02 *HF*ttfttts<fctiUfcB 

OE*ffll>t^it« (09c) . 
[0 02 7] 01 Ott. *SUfc^J-Cfflt>fc* hv**© 

1 0 2ftaj&T4v^iH 1 1. TSBHSl 0 3£Si5£ 
«vxi>112, E1MI1 0 4©»tt*tt5iT* 

•7x^1 13. immeo i©wpa&£*5£-r-5vx* 
114. igpm^ct^xT^ 1 ; 9S^DnMX«ner« 

l 0-cii5®ffl-r^T©* h ■?:*»© W 7 •> h*fi*a 
[0028] £ 1 ©§SfctB|4IU«. SVttiK 

*-?©ss6^-% 2 -?<Dffwc#irr £ c 4 tc «fc o mm 

[0029] *^W©H3 ©HJfe^l*. 01 1-016 

zm^xms-rz. 01 1». *mm3<Dmmw-e$> 

»?**BW £EES<*»JS1 0 4*i. 20« 
(c^fOS nr t» & £«MB* 1 ©USS^-CSS!® U fc5¥14 

•^^4i^a-c*^ 0 2t^i!t^©#m«. i7^>;»y 

=&^}#Sei 0 7 4xT^'J »S?»1 0 8©2o©SB{4-C 

[ o o 3 o ] 0 1 2*>e>0 1 5 i*i&mm<DMmim 

©. «XS{C4BW4»ttiR^O»Rif*5«Lfc*5JCHr 

[003 1 ] if. i/'^^^xniiWiltioi 

W. Si, N 4 112 0 1 iS i 0 2 *>6^cS«^Ui2 
0 2*JHRt/Mft. S i , N 4 *)g2 0 i *ism-r-5»if 
rW®JjnX*tf«ct» (012a) . Mo*>&&&TSBtt 
Si 0 3. AIN*6i&SEEl#Mll0 4 1 Mo*6 
*6±S|5Sffi 1 0 5 *9fSE©Jg««:JBII»fiS-i-S iC5 
*-Ct*JU 1 ©SUSWilSW-C** (0 1 2 b ~0 1 3 
c) . 



7 

[0032] *mmm&m 1 ©11^ m 

20m&m6 0 1 SritSb/cg. «*fcJ16 0 1 ©Slffi£ 
¥ffl^b-r5*-C*S (01 3d) . *ffi©¥«{t«. « 

[0033] ¥-mttLtcimm6 o 1 tcma&zm-). 

®a&lc*:V (01 4 a) . IT^'J 
S>©3£J#SP 1 0 7 *^-r -5„ 
[0034] £J#gJ5 1 0 7 3 6tC* V 

7?>*mmL (si 4b) > BFf«©^(c»nxu (a 

14c). m&m6 0 l*jj:tf2 02%HF*S»l 

< immB o e ^ffltiT^-r s c <t k ^ ^ tir ^ y 

»S> 1 0 8«dW-£ (015). 

[oo35]ii6«, ^mmm-cm^tc^ hv*?© 

1 0 2^^57X^1 1 1. TSUm^l 03&8IS 
t5^^112 t ffi«#S?Ml 0 4 4J*O'±g|5«fficr> 

^K^a^-r s * 1 1 3 . mtm 6 o 1 ©paras* 
mfe-rz-?*? ii4. xr^u yixoBftZtim-rz 

•?X>?\ 1 5©S{g5«®©*hvX*£&flrr£. 0 
1 6 -CW 5 «Sf-< TCD* h *© U A T V h &»*a 

[003 e ] #n*se9fc. m i ©^jfiWii^iatc^ttig 

r ^ y ? v> l o 8 ©traxsrfr 5 fcfe. s.Tzf y ^io 
8 © k ^ -< x * ^ > ^ k £ zMxtimmic izztDSgi 

[0 03 7 ] &*5. itca^fcHii^-ff*. ^Sft^?r 2 
[003 8 ] 

[»»©»*] *^(cj;n«. BE&tmmzm^tc& 
tta^*«»<«B«Hf -cawfr s c <t cc j: <3 . km® 

*©.S§ffiffii£fcJ:-53F£|gla. ^£-f>#*2>x©I5 



(5) ^#592 0 0 3 - 1 7 9 6 4 

8 

[h i ] xmivm i susmfflur^b/csstt^ 

[02] *^I8©^ 1 ©HJSW©S!BiIS*^-r»fBD 

0. 

[03 ] ##fci8©ffl 1 ©HJSF!l©^SXS*^-r»rffi 

[04 ] *miom i ©*«S0!i©^xg*^-r»TM 
0. 

[05 ] mmwm i ossttOTm*** h ^©u 
io -rr^ h*^-r¥®0o 

[06] *ISW©^2*JS^*ffl^TmSLfc?*1tjSlR 
[07] *^W©» 2 ©^J60!l©IS®Xfi*7nT»fffi 

0. 

[08] *mi<Dm2<Dmmw<Dwmjm*^-tmm 
0. 

[09] *&W<Dm 2 ©HifiF!l©S^SXg*^-rBrlD 

0. 

[0io] *mn<Dm2<Dmmm-vmi>?>* \-?**<» 

20 b ^ T 9 h *^t" 5 PM0. 

[011] *»W©»3*»W*ffl(r»Tf^ldtO*:»tt* 

[012] *^W©03©H6feW©SiJ§Xe*^-r»rli 

0. 

[013] *^©03©HJ6^©|jjgxe*^-r»rffl 

0o 

[014] #^©JB3©jWd©Mi^*I£^-f»TB 

0. 

[015] *^BJ©^3©H*g«?!)©t?jgXS*^-r»rffl 
30 0. 

[016] *m}<Dm3<D2mmvm^z*h-?z9<D 

1 0 1 -Stg. 1 0 2 -Sat 1 0 3 -TSBUffi. 1 0 

1 0 5-jjpis. 1 o e-xr^y 
i o »y3S3#w. 10 8-xr^y 

>y. 1 1 1- -gmi 0 2 4isnv^?, 112- 

TSPm@l 0 34tt^-rSv^i7 v 1 1 3 -JBEmtt 1 0 
4 4jtS£'T57Xi' > 1 1 4-tmM6 0 l©pgpgp?r 
40 Si^-r-Svx^. 1 1 5-XT^y v i?l 0 6*$<£tM 
0 8^1-1.7^^, 2 0 1 •••^•ftf 'J 3>iW, 

2 o 2-ziiwki/y 3>3&>6<c*«ftt». 6 o i 
^>y3>*>e>^€.mtts. 



(6) 



ftffl 2003-17964 




(7) 



#H 2003-17964 




(8) <®m 2 0 0 3 - 1 7 9 6 4 





